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CLAIMS: 

The embodiments of an invention in which an exclusive property or right is claimed 
are defined as follows: 

1 . A vertical cavity surface emitting laser, comprising: 
a substrate having a first surface and a second surface; 

a first contact layer on said first surface; 
an active region adjacent said substrate; 

a first mirror between said active region and said second surface; 
a second contact layer adjacent said active region; and 
a second mirror between said second contact layer and said active region; 
wherein said second mirror includes deep elemental traps that form a current 
confinement structure in said second mirror. 

2. A vertical cavity surface emitting laser according to claim 1, wherein said 
deep elemental traps are produced by implanting an element selected from the group 
consisting of Ti, V, Cr, Mn, Fe 5 Co, Ni, Zr, Nb, Mo, Tc, Ru, Rh, Pd Ag, Hf, Ta, W, Re, Os, 
Ir, Pt, Au, and O into the second mirror. 

3. A vertical cavity surface emitting laser according to claim 2, wherein said 
vertical cavity surface emitting laser is annealed to remove implant damage. 
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4. A vertical cavity surface emitting laser according to claim 1, wherein said 
deep elemental traps are produced by implanting Fe into the second mirror. 

5. A vertical cavity surface emitting laser according to claim 1, wherein said 
active region includes a group III-V compound. 

6. A vertical cavity surface emitting laser according to claim 5, wherein said 
active region includes InP. 

7. A vertical cavity surface emitting laser according to claim 5, wherein said 
active region includes GaAs. 

8. A vertical cavity surface emitting laser according to claim 1, wherein said 
deep elemental traps are produced by implanting Cr into the second mirror. 

9. A vertical cavity surface emitting laser, comprising: 
a substrate having a first surface and a second surface; 

a first contact layer on said first surface; 
an active region adjacent said substrate; 

a first mirror between said active region and said second surface; 
a second contact layer adjacent said active region; 

a second mirror between said second contact layer and said active region; and 
a spacer between said second mirror and said active region; 
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wherein said spacer includes deep elemental traps that form a current confinement 
structure. 

10. A vertical cavity surface emitting laser according to claim 9 ? wherein said 
deep elemental traps are produced by implanting an element selected from the group 
consisting of Ti, V, Cr, Mn, Fe, Co, Ni, Zr, Nb, Mo, Tc, Ru, Rh, Pd Ag, Hf, Ta, W, Re, Os, 
Ir, Pt, Au, and O into the spacer. 



bj 11. A vertical cavity surface emitting laser according to claim 9, wherein said 

M> deep elemental traps are produced by implanting Fe into the spacer. 

•ays. 

y 12. A vertical cavity surface emitting laser according to claim 9, wherein said 

active region includes a group III-V compound. 

13. A vertical cavity surface emitting laser according to claim 12 ? wherein said 
active region includes InP. 

14. A vertical cavity surface emitting laser according to claim 12 ? wherein said 
active region includes GaAs. 

15. A vertical cavity surface emitting laser according to claim 9, wherein said 
deep elemental traps are produced by implanting Cr into the spacer. 
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16. An array of vertical cavity surface emitting lasers, comprising: 
a substrate having a first surface and a second surface; 

a first contact layer on said first surface; 

a plurality of active regions adjacent said substrate for emitting light; 
Nj ! a first mirror between said plurality of active regions and said second surface; 

jj( a plurality of second contact layers, each adjacent an associated active region; and 

l?J a second mirror between said plurality of second contact layers and said plurality of 

hj active regions; 

M wherein said array includes a plurality of deep elemental trap regions that form 

FS ;; 

RJ current confinement structures that guide current from said plurality of second contact layers 

J 5 ^ into said plurality of active regions. 

17. An array of vertical cavity surface emitting lasers according to claim 16, 
wherein said deep traps are produced by implanting an element selected from the group 
consisting of Ti, V, Cr, Mn, Fe, Co, Ni, Zr, Nb, Mo, Tc, Ru, Rh, Pd Ag, Hf, Ta, W, Re, Os, 
Ir, Pt, Au, and O. 

18. An array of vertical cavity surface emitting lasers according to claim 16, 
wherein said deep traps are produced by implanting Fe. 

19. An array of vertical cavity surface emitting lasers according to claim 16, 
wherein said deep traps are produced by implanting Cr. 
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20. An array of vertical cavity surface emitting lasers according to claim 16, 
wherein each active region includes at least one quantum well. 

21. An array of vertical cavity surface emitting lasers according to claim 17, 
wherein the element is implanted into the active region. 
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